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I, Takeshi QISHI. .declare and say as follows: 

.1. I ara familiar with 'U.-S. Application Serial No. lp/576,676,as I am 
anapplieant's eo'-.wotker. 

% The ;foHowing experiment was conducted by myself. 

.3. This. experiment demonstrates that the electrode and the electric 
: doHble.layer:cap.acitor.p.rod.aeed by using the binder qfthepresent 
invention show high performance. 
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:l feexe'by ideclare that all statements made herein -of my- own 
knowledge ,a-2re tr : ue :and that "all statements made on infermat ioia 
and belief, are' believed to be true-; amd-further that.-these;sb^:fc^m@atB. 
■we:re ina.de .with the knowledge .that willful .false statements and 
•the like : s.o made #re pxmi0ha:ble : by "fine or Iraprisonment , :or both, 
under Section 1'0 : D1 of : Ti;-tl : e i : 8.x>f the ITnibed States -Cade: aiad that 
s-HGh :w:iilful..£atl:a : e statements- :tnay jeopardize the -validity of the 
: application or :any patent issued thereon. 
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<OBJECT> 

Aft Object. Of this exp^xaTriei).t:Bl report is. to prov;€. that the 
electrode- with/ Eh£ binder pi the!" present [tovent'lon and £h;.e elect r ic 
double layer capacitor with tte electrode have g>K tamely high 

■<EXi?E:RIMSNT> 
■ ADDXf -I.QWAL EXAMPLE. 1, 

•kmm0nh% EXAMPLE 1 -is corresponding fco the Example 4 o:f 
the present .application, 

Into a reactor equlppexa wltii a stirrer -w^xe s^pplle^. 7Q;parts 
of i^n exchange water, 0 . 2 part of :S.od:tajft 40d^cy:ibeB : 2 eu6'sul torn te f 
and £k.3 part o.£ po.t.a:Ssinra- peroxo.disalfat-e,^ and then .a :gas part 
therein : v*as purged ^ifchmtrag^ng^s-. Tfeetemperatuxe-df th^systm 
was .raised to- 60% . In another ^container t 50. parts of ion-exchange 
water, 0.5 part of sodium ^m^ji^m^^eBViif0Xiat^ t &$.S parts 
of :bufc;y:l 'aexyAatt*, ID parts of aorylohitrile, 1 part of giy.cidy.1 
me : tfxacxyl.ate.> and CK'S part of 

2~stnfyTa^^ aci4 were disced to- yield., 

a. monomer mixture* This mbiibmer Mxture was continuously .^dded 
to the a&©yerffi@n£$oned reactor over 4 hotire to ooiid^dt 
pol ymeriza tipri > .Suxing the addition , the- reaction was conducted 
.at •6G°C. Efte'r the :end o:f the addition, the inside of the system 
was stirred at W°C •foi 3 ho.u:fcs, .and then the reaction was ended. 
: $fae ;pplyia.erizatio:ri convex sdoa ratio Was 3&, 5f%. Th.£ .co:mpo : s.iti.o.n 
ratio of the resultant .polymer was. cpnalstent with the provided 
ratio of the rtonoimr-'s.* The Tg of the resultant polymer Is .shown 
in- Table 1. The xeao'txon solution was cooled to Z.S'°C and then 
t'hex.fefc© was: added aixiruonia water to ad just the .pHtc.3., Thereafter-, 
steam was introduced thereinto., so a;s to -remove the .-monomers, 
unreached. Next r the resultant "tfa s :Cdno^ntra^e$i to ;s;et the solid 
concentration to .40% so as to yield a binder coinpdsiti^n A as 
a daspe.r^'iQB'of .an aG-rylate.^b^sed elastomer In water , iTh'ls binder 
c opposition A w&b us : s : d to yield a polymer film.. The tensile stress 
When the .film was elongated at a ratio ot l.QQ%* and the elongation 



when the film Mas .cut -were measured* 

:]S!e;xfc, a -planetary mixer was used fed mix 5-0 parts- of acetylene ' 
biad'k (powdery : Derika Sl^ok,, maRB.f^sGtured by DenfcL Kag.a-ku Kc-gyc- 
f£afeushi.ki Kaisha) as -an eleotroconduGtivity additive-., 20 : G parts- 
•of .a 5% qaxbpxyme:thylceXlulB6e solution, in water {Cellogen 7A, 
manuf .ac-fcur-ed. by Dailchi Kogy'o SeiyaJcu Co,, Ltd.) a$-a dispersing, 
agent-., -and, ; 5Q parts of water so as top .disperse the 
el-ectrocd^dnctiirity additive, thereby yielding ;a dispersion, of 
■the elect reconduct i-vity additive,, the solid consent ration therein 
being 20:%, An appropriate amount of water :wa-S 'added to 3 : 0 parts, 
of -the result &nt dispersion,, 100 -parts -of high-purity activated 
carbon powder having :an :a-yera^e .particle diameter of 5 pm and 
a specific surface area of 2000 mf/g -as .an active material for 
an electrode , and 7 .5 parts of the -binder composition •and then 
the r : esu : l'tant "was .mixed in ;a planetary mixer with .appropriate 
amount, of mt&z to : yieid a sdta-pry- composition, 

.& doctor blade :w.a-s" used to Bpply the ;re.suitant. slurry 
composition, to an aluminum f oil. having a thickne-ss 2 : 0 ym. 'and the 
r-es-ulta-nt was dried at m°C for 2:0 minutes and at 120°C f:or. 2D 
minutes, ;and s:ub. j e.oted to- .roll pressing, thereby yielding ah 
electrode- having a thiokness of 120 jaBU • The resultant electrode 
•was heated at 1,5-0 6 C under .a reduced press u re- for ; 6 'hours. The 
electrode;dens-it.y:arid the peel strength, of. the resultant electrode 
are :s;h : pwn in T;able 1. 

The ele.dtxpde yielded &s described -abcar.e was cut into circles 
having a diameter of- 1'2 xwi* Electrode layer f;as : es of these; tw;o 
.electrodes were ma de opposite to each other, and -a sepaf-ato.r made 
of a .fayopL-'based porous ;clroular Elim o'i 16 sum. in diameter and 
of 35 urn .in. thickness ^was sandwiohed therebetween:. This was put 
together with a spacer- made -of stainless steel into .a icoin^shaped 
PUtBide eor;tainar mad§ of §'taiFiles-;s steel (diameter-:. "20 tarn* height : 

mm, :3tad thickness -o:f the .stainless ist-eel: Q.,- 25ir-m) r ftn. 
electrolytic solution was inoorporat'ed thereinto without leaving 
air , 'The-r-eaf ter r the container was sealed up toprodiiceane/lectric 
double la : ye : r capacitors-- Tha used, electrolytic solution was a 
solution, wherein triethylmonoti^ te:tra'fiuorp.b:prate 
was dissolved in propylene carbonate at a concentration -.q£ 1 . 8- 
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mo'X/L, The storage of 'the .£le:etr:ode after- •the.'beat^tr&atra.eht and 
the fabrication, of -the capacitor -wefe. performed In a dry r.sora 
'haviiig a dew-point temperature of- -'60%. : The electrostatic 
capacity /and the internal resistance of the .resultant electric 
:double layer capacitor are shown in Table h, 

Ih ADDlX'TIONAL VWamin X, W.A :parfs of butyl acr-ylatev ID 
parts .of acfylonitrile, 0-5 part of glycidyl .methacrylate,. and 
0 ■. 3 part of ?-aaryl•ami^e-.2~iB©t:ftyl : |5rJ^p^|^^s^l•f©llic acid were -mixed 
to yield a monomer mixture-.. Other than, this., the' polymer i:2-ati.pn 
•process -was carried out in the same manner as that .of ADDITIONAL 
EXAMPLE. 1 to .obtain a. pal ym^r . The Tg of the resultant polymer 
is .^hown in -Table 1. The reaction : soiutien was pooled to .25°G 
and then -thereto was added ammonia -water to adjust the .p.H to 8> 
•f-he'reaf t.er r steam was introduced thereinto-,- so as. to remote the- 
monomers un-re acted, Next., the resultant was -cpn-ce-n-trated to set 
the ;s:o.iid concentration to 4-0% go as to yield a binder 'composition 
B : a:s : a dispersion of an a.c-rylate-.based elastomer in water . This, 
binder -compos it ion B was used to yield a;pol;yine.r € iM. The tensile 
stress, wheii the .film -was e-Loag-ated at a ratio -of 1.0 0% , and the' 
elongation. -When -the filrowa-s cut were -measured. Then, -other than 
using the binder -composition B instead of using the composition 
A, the -same process of abo^e ADPITrOMAL EXAMPLE 1 was applied 
in order to . obtain, the slurry- -composition, the -electrode: and the 
gl.ectric double layer capacitor,, and • evaluated the performance 
of them.- .The .result is -shown in Table 1, 

ADDITI.O.tvlAL EXAMPLE 3 

in ADDITIONAL EXAMPLE 3 r -8.6.5 -parts of /butyl acrylate, 10 
-parts of ••acryionifrlle.,. .3-.0 part ..of giyci'dyl :met'hatrylat:B;, .and 
0.. 5 part -of ^^r^^ai«id«-.E-i^t^ylps<?P3n^sul-f.onI-c acid were. »i^ed 
to yield- a monomer mixture.. Other than this,, the same 
polymerization process of above ADDITIONAL 'EXAMPLE- 1 was applied 
thereby pbtainlfcg the polymer * The Tg of the resultant polymer 
is ..shown in Table 1. The reaction solution was cobl-ed to 25°G 
and. then thereto was .added ammonia water to adjust the pH -to &> 



i:he?e.af"t,er, ;st earn, was introduced thereinto. f .so as to remeve tte 
.manoraers ^n:r.e : aGfce,d.* M'ext:/ the resultant was concentrated to set 
the S'©lid c.onceatratlon .to* -4.0% iso'a-s fcq yield a binder composition 
C as- a -.dispersion. :of .ah abrylat.e-based elastomer i'n-«at«r. This 
: te index composition Cs?as -used 'to yield a .polymer £i Ira . .The tensile 
stress when the film ms elongated at a ratip of 100%:, -and the 
elongation when "the 'flirt was cat were ^aas;ur : £d. Then> other than 
using the binder composition C instead of using the composition 
&, the s^me process of abosre. ^uDITTOKKL JE3XAMPLE 1 : was applied 
in order -fa obtain the : s.lurry pompp-si felon, the electrode and the 
elect-tic. double layer cap^c.it : o.r y mm -evaluated the p^rioxma^-ce 
erf -them. The result is shd^h in -Tafele 1~ 

ADDITIONAL SAMPLE -4- 

In ADDITIONAL EXAMPLE 4 f M , 0 parts :©£ butyl aorylate., 10 
parts Qf acrylonitrlie, 6*5 part of. giycidyi x^fethB Caryl a-te-* and 
1.5 part ;of :2~acrylam^ mi^ed 
to yield -a :mo,n*o'KiBr :mi»cture.. Other than- this* the same 
polymerization .process of afepwe ADDITlMli'iL EXAMPLE 1 was applied 
thereby .obtaining the polymer. This Tg o:f .the :.xs«»l.tant polymer 
is /S\hp-wn in Table 1- The .reaction solution was .q.0o'ie:d to -25*'C 
•.and than thereto was added ^vmpxiia water- to- adjust the pH to '8., 
There aftes^ steam was introduced thereinto? :s.o as -to rempve the 
monomers unreacted- MFext, the resultant was concentrated t.o set 
th : e sol id CQigcerit ration, to =3 Q'%. so as to yield a: binder .porapositiort 
D as .&• • dispersion .of : an ae.rylate w ba;Bed elastorner in -water - '-This 
binder e<^gsiti£m D vfas .used to yield a polymer film, The tensile 
stress when the film was elongated -at a ratio of 10&% :/ and the 
•elongation whqn the film was cut were measured* Theix, other than 
using the. .binder .composition p instead, pi using the composition 
h, the .same process :bf above ^DDlTIp-MftL .EXAMPLE 1 was applied 
in order, to obtain the :slurry cbrnpo-sati bin . f the electrode -and the 
electric double layer capacitor/ and evaluated the performance 
ox them. The result is shown, in Table 1+ 
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/.T-asle 1) 





ADDITIONAL 
EXAMPLE 1 


ADDltiOMAL 

mmpiE 2 : 


ADDitiONAL 
EXAMPLE 3 1 


ADDITIONAL 
EXA:MPL£--4 


The amount iwt %) of 
crossliftkabi.e functional :group 




OS. 


3.5 






-43 


-4 4 ' 


-43- 


-41 


Tensite stress : (MPa,) at the . 
tinp$ :of : tfre 1p0%,e|ortgatiofi ■ 




A ft 






' Elongation 00' at .the. time of 
the'-cutting 


:7QD 


70:0 


650 ; 


:550 




5:640 


0.640 


0.640 


0.630 


Peel .strength £ N/cro ) 




O.IOO 


0.120 


0,150 


Electrostatic capacity :(F/g) 


61.0 




62.0 


80.5 


: Internai.r^sistanG.e.( Q F : )- 


3,1:2 


3A2 


' 3.12' 


3:20 



«:dis.cussiqn> 

As shewn .in Safclfe L> It ,is ielaaf that the binder of ADblTIGSAX; 
EXAMPLES l-^ has. desirables El edibility- 'it is also .oieaic that "the 
electro vie : v7'il;:h t.te'M.nderand t;be:eiectri:c;double layer capacitor facing 
t^6 ; eleptr:6da sho.w g-xtremeliy'high :p^rf : o,rman.c^, -tmt is, high electrode 
density., high peel. s.treagth.v ki^h •fel:.ect : to:s.tati:<D £&p&ei fcy arid low .internal 
resistance - 
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